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(54) DISK-SHAPED INFORMATION RECORDING MEDIUM. AND INFORMATION RECORDING 
AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make preventable the 
deceleration of a transfer speed by reducing the 
overhead time caused by a seek between zones or 
change in the number of disk rotations by providing at 
least two information recording layers and making at 
least two information recording layers have mutually the 
same zone configuration. 

SOLUTION: Concerning a method for using the spare 
area of an information recording and reproducing device, 
when there is no empty sector in the spare area in a 
certain zone (zone N of a layer (D) of a disk-shaped 
information recording medium, not the spare area in the 
other zone (zone N-1 of the layer (1), for example,) of 
the same information recording lay^ but a spare area in 
the same zone of the other information recording layer 
(zone N of a layer (2)) is used. Thus, access time is 
improved without changing the number of rotations. 
Therefore, the deceleration of an average transfer speed 
can be suppressed In comparison with the case of using 
the spare area in the other zone of the same information recording layer. 
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2mcommmmitm^zm-coY-ym^^^'rh 

0 \>z^^htiiib<nx^rmmw.zM:mthzh 
im^ns ] HoiBx^r^^fi. mt^Y->::h\iZ 

imm%A ] X ^ x^w^m%mui¥(^)^-9m.mi.z 
xm^^9ij^i^^^fifz^^z. mf>ix^Axmm.tm 
mmzh^i}^\:.m^^^fifzx-^rm^co-^m-^^ 

iz. mxm^^^izmm^ti^^^y'-^^i^h^l^zi^ 

m-t t mmm-n±^mzi5 v . 

mm^t^L. ^coot^co-mcoT-i^mmf>zi5\.^xm± 
vfzxm^^^f>z^m^tL^^^'r-^t:. mcomm^^ 

^mmi^. ^>t:^^¥m:f3\^izmLx^w\^tu:im^<7) 
Y-yxmm^ti. ^Y-yi^zisifhrnmrnt^^t^ 

mmne ] m^^^^Tmmmmmc^r/-yz^t 
izm.ii-uxxh 0 . mmmmmmm(^ j h^M^< ti^z. 

n-coy-ymf^^^-t^immmmmmiz^ii-t 
m-coY-yi^zi^i^iifzmMx^rmmi^z. mexPi 

im^m ] m^f^y^i^^Kimmm^tf^z c l v 

^m^m^jbrneco^^-rtv^^-mzMmcommmm^ 
mm. 

[000 1] 

Mmi^^i^mt. j.-^f-^^^^t:2.^^mmiz 
±^mi,zm^t. 

[0002] 



m^comn mmtmyti'^ x^xhtT)VD RA 

Mlt. m^nm2. 6GB. M®5. 2GBC0&m& 
COhmm^ait^tlX^^to DVD-RAMTIi. Mi^ 

coxm^^. BKiMUmi,zJ:^^ittm^Lfz^^:^ 

^nm^hfz^. x^mm^n^j:^x\^^ (biixi^^ 

hn-^X. 1997.10.20(No. 701)p 

P . 1 6 7 - 1 8 6 ) o xmt. ^^^^(^mmmi^m 
iz^Lfz^xmt. mmmim(>z^^j^-ixxm 
cr>2^i,z^nhfi. xmtf^^tfcmmiznvxit^isb 

[0 0 0 3] DVD-RAMtz:*j\,^T^— Tt— ^5^^ie 
jL-^f fgJSi: ^Pfi-b ^ i^^izm-h^^-t ^ ^ S-ffi 

m-^:^^rmmimi(.z^^xd^j:mm^M^. 
^mmi±2 4y-y(^z^wmu ^Y-ycoj.-^mm 
comM(>zmY-yf>z^ttixm=^mm^^>^^Tmm^^ 

[0004] x^^<^mmj^mt txit. ^mxmtz.<k 
xmzMLx^Mm^\^(^^mmm:ffmiimm^tix 
v^>s. mxmzMLxi^. x^j-yy^m^mm-tt. 

m2I^ZXV yTX-WcOWl^.^^-t. 02 ( a ) {iWX 
m^^j:i-^m^. 02 (b) {i:1^sg/s:p(|;t,.'j5^^^^tL 

:^ ^^^^ b^(7^^^^^t\t VX^h 0 
iJ'^J^^Wa^'S, 02 (b) codt-^. ^^^^^r\^v 
X5, 10, 1 lT'^a3-fc:i^^*«:Xlf(S-fe^:5'T^5Si: 
f^fc. ^C0'i-^1$^f,Zl,i'i-^^r}^UX^^X.^lZX^ 

[0005] iiO J: >9 ^XU — :>£7)y-> 
I^T'^f^i:«tL-S . ms iZX U >/T3C#t-^'{t'l)X^rM 

mcoi^m^ffm^m^. ms (^) itxm^^^t-^^^^M 
^.ms (h) i:ixm-^iy^t-ht^^^M'ti^t 
x^^t. mxit::i.-^mm<^2mmiz^it^'tLm-^:^ 
9. n-\z^ ^coxm^^ht^^^Lx^^t o zcom^ 

X y y 73^^^:: j; T Xm^t 9 9 ^Vitt Jl- ^I^^^-f 
ix5i;^. ^coy-yo^-^f^Ii^c7)^Jl(^fcv^T. x^ 

T^I^CO ( m + n ) ^^^-'^-1f' fl^tdS'J 0 ^ 
[0006] IL^XmznLXit. U-r^#Sr 

( 1 6-^99) mzmmc&jK^m^x^^^^^^'t 

[00 0 7] u-r^#a. ^#f5i-y->p^r-if^-b 
ix^. 05t;U^r^#t;:i5tt'l.x^T=^I^iOigffl;^^ 
^^t-o ^Jx.{i\ :2.^^f'^feS^^O2®0fT'^:^^mm^i^=O 
yn h niilcoyo y9if~d:Xm^^Z LX\^fzm 
i;-r3c#^iT=^ao X>^TMi^<?03tm*-^ (m+ 
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[0008] 

i^mtm^LXot-timm] wmtrzXoiz. dv 

Wl^ti. ^fi^tiiz:2.^^mi^b:^^rmn^»:>. h 

mm^m\'^w-:>fzm^(tz\t. mcoY-ycom^x^^tx 
^rm.m^^o;iti>z^^. 

[0 0 0 9] DVD-RAM-CfSZoned Cons 
tant Linear V e 1 o c i t y (I^JITZ C 

i^v) if^comicy^-^^yh^umLx^^t. ^i^ia 

-^xh >s -/jK y^xtm^m^m^^i^'tx ^^t. 

x^^mMxmm^^. f ^ x^±mizm.-^xmM^ib^ 

rtK h^y-y:^-i^m<^y-yiz^m'tii^. t°>y 
^r^vTco^m ii--:^) tmmzy'^x^mmwiiT)^ 

[0010] Ltitt^-ox. ^^Y-ycoj^—rmmx'^ 
Kxm^^^L. mcoY-y(ox^rmm^:hmm^^ 

XdKcm'rii^z^j:->ti^^. ^^—y'—y\^xMt.^'f- 

mtmmzi&r-tt zt(>z^^^xttd. 
[0011] ^zx\ ^^m^nxu. mz. mm<^mmB 
liiiSr^ioDVD-RAivuciov^-c. xm^m^-^mifZis 
ii-^x^rmm(^mm:^m^m^ t . v- yxmi^-9 
"^"r < x<;mm^w^z^h^-}<.^ v Ynm:\m.^ 

[00 12] 

ti. ^y-yi,zisn^mmmti'i-^t^j:i^xdiz\^m^ 
mm^ti^r^>(X9^^mmtmmmz:^^^x. ^^^< t 
h2mcDmmmmimt. ^cod^^^^<i:^2So 
'mmmmitK\>^z^-w-ym^^^^t:Lt 
mt-t^^^'^ x9:\mmmmi^^m^^t . 
[0 0 13] zzx\ mi^y-'-^mmizxm-f^^^^m 



[00143 tfz. mmx-^^rmmit. mm^y-yz^ 

tizm.n^i\^XoizLXijJ:iK tfz. :^^mxii. 

^^Kfz^^\z. WcfAX9Ammmw^\z^^^t-\^ 
^^it^fifzx^r%m.o:>-^m'^9 9\>z. mxm-^9 9 

^mzn\^x. mi'fAX9^mmmmmt<i^^j:< 

mMi,zi5\^X^VfzXm^99iiZ^^fih^%^- 

m<^mmsd^(ox^Tmm(n>^'^99iz^h 

[0015] ZZX\ mMf A x9^mmmmi^c^m 
my'-^mmit. ^ x9^^:^\^f>zmi.x^m^fifz 
mmcoy-yxm^^fi. ^y-yi^zisiftmrn^t-- 

m^titxdiztxhx^\ 
[ 0 0 1 6 ] mmx^rmmt^m^mm,coy-y 
r > izmn^tixtsKf . wmmmmmmco 0 ^{^-^^< t 
humitm—^y-ymi^^^L. ^(^o-hco—comn 
%mmf,zi5\^xm^m'^99t^^^msd:/-yf,z 
mifi^tvf:zmmx^rmmffZim^^'^9 9m:^^m 
■^iz^ m-coy-ymm^^'r^m<7)mk^mmizi5n 
hm-'<7)Y-y(fzmfi^fitim^x^rmmz. mex 

m^9 9\.ztm^fih^% ^-9 ^ftb O \,z^^h i 

oi>zhx%>x^^. ^^i>z. m^'f A x9^mmmmi/^ 
[00 1 73 

immmm(^mm: ot. ^mMc^)mi}mm(,z->^^x 
mm^mmv-:>-^mmizmmt6 . SjaovD-RAM 
^^^mt-t^^^tLx. ^z yhM^imtfz^. h 
^ v9\^ -/^^mA^-tt zh\,zx^. mmmm.^m 
hiim\>zMt. mm^2mitLx'f^x9 umtz^ 

[0 0 18] DVD-R AU^2mVCt^m^. 
D - R AMCO:? «y b ^^^h Z t ti^Ut. tV^fc 

^ti^ith. z(D^. xmm^z-:>\^xi>wm^ 
•^^mh i t ij^Mm H ^ ^ y'mm<7):3x h^^y^r - v 
yx^^txh^k^th. 

[0 0 1 93 Lfzt^->X. 2MD VD-RAMTiS^-^? 
CO'lf ^glBIMj^^" 1 SCO DVD-RAMh mUcOy ^ -V 

^^(7Mmmm^zxmmm<7>x^r^ 
m^^-^m^h^h z t ^"^smmzmizti 2 so v d - 

[0020] ZC0X^^2mDVD-RAMI,Z 



!(4) 000-285607 ( P 2 0 0 0 - 2 8 5 6 0 7 A ) 



[002 1] ^^mm. mei^zTjk^x a tc. h^y- 

y(layerlOzoneN) XX^rWMiZ^^-^ 

^9i)^t^:ti^^fzm^. n-^m^mizi5\,i^hmv-y 

mi.\t\ ayerl£7)zoneN-l) (^XALTflt^ 
WMi 1 ayer2c0zoneN) $:fi&ffl-r-&o 

h^h-cmmm^^^tirkz^^. r^'^:mmt^ 
±.^h. i.fzt-->xn-mknmm\.z^nhmv-><ri 
:x^rim^m ^^^zit^x^^mmmmf^n 

[ 0 0 2 2 ] ^^mi^zmtmmmmi^comm(,z 

mmmmi^co-mt Lxm^^^ti^mmtm2mit'f 
^x:^comm^m^mzmLfzij(oxhto zcoytj"^ 

1, 2^2m^Kf^h'ttzl . 2mmCDm^^^^n-y 

i,(7)xht. pc«io±gp. i5Xx/pcmm2cor 
mzit^M'timmmm i . 2 tm^^tixis ^ . n 
mcotpmizit. i^-^ytmvx&n^j:^^ im^li 
mi-if4.0MTamm) tm^^ti. :i<^^mm^i>-:>x 
mm^im^^iy^tix\i^^. mmnmmi, 2t3tsp 

i^jv-r) imwi^fix\^h. "f-^itmm^m: 

[0 0 2 3] mi (^^m.xm->fz^m<^mmm 
xh h . \^mmm 1 J: ismmmm 2 xt^^x^fim 

mm^xhh. mmmmut. oe, sb, T^<ry\t 
-^Mz X h im.mmmm ^zns-sio^ t>-ht^ 

h2-^(7y\mMXW,Ln\^<^Xt,h. Hl^tCiiGeSb 

Wr^-7^9n}Lt^mM(nx^-xM<r>mimmzXh 
m^'it(mm^wm\^xmk^m^}Lh. 
[0024] wmmm2\tmmimi 1 hnmfjio^ 

SbTeJi$rZnS-S i02 mX'W^tim^^^'h ^ 

^ i^i,z^co±.mf,zimmmt lxa 1 ^^t^i^^^mm 

timm^tix^^^. ^ti. ^(^rmznAuco^^mmm 
t>-mi-^tixi5 0 . m^it^mm^i^t Lxco^^i^ii^ 

[0025] ^¥tmcommimmi^co-mxh^mmt 
m 2 myty" ^ x ^ (T^^mmim ii>z^Lfzhcot ^mx 



X- ^m^fi: u - K ymm tv-\^r^ hmmco 
mizmmcoY-yf^zmmt^tih. \.^h^^zci.vi3^ 
coy^--? yhxh^. mixit. f-^mm^Y-y 
ot^^v-y2 3<m\2AV-y\z^m^f\.. ^Y-y 
{ijL-if- t ^mmt^zmi ^ ^ x^rmmiz $ i^z^ 

00 : 5Xh^o 

[0026]ia9{i. zc L v:^r^t*3{t-S. V-y^\ 

n[^m<DY—y0i)^^m^mcr>Y-y2 3tX' 

^Y-ymz^ ^ x^ (rmwmwmiizmk^ixh . 
zMx. ^v-y\izi6\^h^mimi—'^h^hfz^ 

[0027] ifmmmk%mnw>\izi6\^x\t. mi^z 
^^2-j<^\%mmmt-h\.\.zm 1 \,z^^^wm.^^ 
-h. m^z±ri>zm^h^tix^^^i:><7)xht. Lfz 

kzx^^^^-a^-ffat^^ttK ^Y-ycoiitA.t'com 
mi±2mf>z}6\,^xm± ■ ETcowic^--^^'^ vrt- -1. 

(>zx Kf-yfiommmmcohty-yt^'^. m±h^\>^ 
itmr<7)mmdMm^mm^m{yt-:^x>^^yr) 
-t^m^ii. T^xi:^(ommmim-TX\^^:it(>z^ 

[0028] lai o\t. mmxumi'Xh(^t>^ixh 
xo^j:^<7ymmmm^h-:^^'f^x^\,zi5\>rc. x 

yn-f--r-bT^S^. ^amxit. ^"f 4 x9mm 

t Y-yiizm^m^it^^'iyt^-^tzm-^^m^ Lx\^t. 
[0029] t-f. mtikt^^^ "f-^iimmmm^ 

^mzMTihttit (SI). MT^t.ixfz'r-^lt. 

mmmn±mumm^{zx o x^^^titrmcr^y 
uy^ mtify-yN\f^coh^y"u-/i^) i^zm^u^t 
ti^ (S2) . m^u.ttitzy'~^immi^z-mM±^ 

tilEt\^^'f-^tti:'oX^^t^^^.^^ti^^ (^Vyr 
>r: S3) . ^y7r>fco^^. xmtM.^j:^ti^rn 
vi^tm±rt^b'vi}^m^M (S4) . XJf^y-n^y 
^t^^t^-ytim^li^ lEmzm^U.^i^n^i>tlXtL 
T. mK^r-i^iJ^h^t^t'oib^mmz^^ <S8) . 

m^'¥hhm^^t^-i^<^mi^i^^^nL < s 1 ) . 
't^x<r)'f-is^m^^^^timrLtim^imr^i> . 

[0030] S4i>Z}yi^XX^(^y^U^y^i)m^'t 
h^^li. t-f. S2Xm^^tlfzfJi^y^^y^C0'kt 

tity-y {y-yu) t,zm^')'^x ^iifzx^rmmz 

htt-'^t-^mm^ixh (S5) . n-y-ycn^x^r 
im^z'^%ifht^\t. ^(^x^rm^^znLx^m 
i2^^1t=2tl^ (S6) .m<'r-^(ry^<7^m\\{^ 
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8) ^tW^-tt. 

[00 3 1] -ly. ^-Y-ycr>X^rmM(,Z^^ ^"^^j: 
[0 0 3 2] :icoXo^iy-^yxftl^tX\ m- 

mm\v'-yf,z^msm-t^m^izit^x. mmm^n 
x^y^ y ^ ^WiA.fi^-^<nmEm^zi^\^x %>xm:r 

Xi>v'?\.zi6\^xmV-y^W^h'mti:i^-^j:\ytz)h^ ^ 

[ 0 0 3 3 ] la 1 1 i^z^mmmmm(,zi6i.f^mmM^ 

n^Y-y i^mm) f,zx^xm&^^^^tx 

mmtmyty'^xi:^. mtiiDVD-RAmxhi. ^ 
-^f-^^im-t^f-^mmit. mif,z^'txoi>z 
mmcoY~y mtif24Y-y) i,z6^m^ti. ^v- 
yi.z^wmmcox^rmm^^m.iir'^tix v . 
10 0 34] ytf ^ m^^'y 2 i^zm^ 

ti^mtf^^^ i±<7)Y-y<,zm}:^fzMmm^mmm 

[0 0 3 5] ^'r^Xi^l^cO'r-^cOsm-m^l^. 

^JUmznm^tlXi^h. mtll. DVD-RA 

Mxu. ^cr,^y]<t yjv-yi^zx -^xm^^ixfz v ^ 
x>mmm^^^'^yYhi.xtm^tix\-^h. 

[0036] t.fz. %T4X^Ut. ^ICoXd^^'yyY 
^Xo\.z2mtti:->X\^h:iti)^^X'ht. m^mj: 

tmy^-^-yhit. iJgafc2Jga'cini-i:^oTu 
s ^ i: tm^ t < . ^wmx\tY- ym^. 
mmtwkxn-<n%,ayx't>hh^-h. fzfix.. nm\iZ 
i5\-^xv-ymm>^nmzwc^i:.ti:\m^ ^ m^sv^- 
ymmrf^\,zii\^xhimmt^x^h. mut. 
^hmmimm\,z^\'^hn-v'-y(^:f.^rmmz^% 
ii^ti:\^^. m^mmtmm. ^m%z\m±:hh\At 
^^(^mkimm^zim.'th v-y(n::^^r^mz^ 

[0 0 3 7] 3te-/^rvr3;^^/^7^f^>X^ l±cOtff 

\^-/^ryr3n<m^^Ly^\^r^^a.:ii-^{zx-^x 



'yr3\^<7)yt^mzxy). mtify^~-:^xij\^coiiLm 
rtiitm^coiK'^.i\mm. hy y ^:ff\^coiiLmrrtiim 
^cor^y>'sKr}vm^zx-:>xmin^tih. i^m^^/trfi 

iTJt<:0*>^f-;Ji:ilIM&5^3M^>ix-So 1f-.i?IlIM&5*-^>{i: 

im:rtim\>zmtfzmjE^r^ ^ jl jt-^ k ^ :rfi# 
tim^^y^r^yy3(Dr^i'jLj^-^^£^tvr:^^^ 

yti^mm^ti. ^z-M.xii^^y'htfiBmum^^mzmm 

[0038] ^fc. 3^b-AX;K'y hcommmm^cO 

-^x\tLmm-^m:^^%mxht. t.fz. ^r^x^^ms 

w)::^r^-9 6\,zx-yx^\^-/^r-/y'3^mmm 
^^^fixmtt^. 

[0039] M^oxey Y)Vt—^ 2OllIlE0J1^Sr'^ 
^lizm^^ixh. 

[oo40]3\^T>fx^i t^h<7ymmn^9mi^XY 
u - ^M ymm h')-Yr^v wm)^^ -rs^^n. 

ti^ . "Km 0 X V ti^Pig u X ^ u 8 {zi^m^Kh . 

fir K vxi^zn-t^ r ^ -fex^^^&M y^-y^-x9 
^"om^rix^th. yx^fj-^mmuioi^zxm^TY 
vxbmmrYV7.{z^m^fit. ^^^x^ 
1 <7)yi^--7y Y^zi^ntmmr YvxwM^m-tv- 
ym^mi i^xPiS'jxb^^u8^#.^fc. 
1 ±.<7y-^mmmMt^im^zmi-^ixt . ^ a t 

^^x-^. U-r^-^6?r^^^^^:rJE5tT)M^t^g^ 

cO^-^f^MT F ^X^b-AX;K>y b ^^iij;?^-!, . 

[004 1 ] ^oLx. mm7mmrYvx{z%m^fi 
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(zm^tifzT-^^mi^Mzm-^^^fzmmm^^n^j: 
ttX^^yyr^^V 1 3t^^m^^y^-y:^-:^9 

^ifLx^m'^t\n:fj^tih. mLi)^'^(7mmmT 
[0042] ^f^y^^i^ffzx^y'u-/^ (- 

[0 04 3] Yy^ymmmm^t. ^^^^^^fitzmmr 
^fz-nmtnm\,z^-^mi^5^m^.^^L. t-i.x 

3 2KB#^) Tm^mmm^i 2^y)u.t,ti. 

m^'f-i^mi,zm tx. >y r 3 mcoiy—f^ 

[0044] mic^tifzT'-^i^^com.mzm^n!,^ 

^) o ^')yrA{zx-^x^-9yuy^ mtifie 
^9 9) ^^zW\^<7ymiAL<7yx.^-i:^^n.^ixrz'r-i^ 

tit. ^cot^Xm :^Y^'tV 8(,zm^i2^^tifzXm 

tY-y(zmi>iri^ixtix^rmnz^^ m ^y^t^^ 

^tt^i^:^'rmmm\o\tZii^Wf\^ixh. ^%yrn 

-/^ifih^^\,zit^ ^(mmrYvx^<7yr^'^xn 
^ts^Y'y^^ywmmm^^ixh. -(f-jKiMifi&stit' 
-j^xiizyY<mm^m^mf'thf}K ii<r^\m- 
v—y-^(7yT^'^xm^(^fz^^ xey bvp^— ^s^2£7) 

[0 04 5]-:^. ^Piya«y^co#iit-'l)V-> (iS 

(;:y - ) {zmif ^fifzx^rmmi^z'^^ y\=t y^t^ 
^^^t^i^j^-^t^ti. yx^mmu\ oti^t^-nv 

^1 ) iz^Vft^m-r-y mmv-yi^-\) <nx 



2) \^zm^hn-v-y (v-^n) a^x^rwmzm 

•^%yu-/9t)^t,h%^. i^x'fmmu\^\t^(rM 
mrYV7.^<r}r9'^x^^.-^YvA rwm 1 

-5;^:iift;:?.tr>H;^^-:^'2(^IlI^fel8:^ti^t^vn ® 

;^rxi^>>'Tt^^^-s^^^fc><:ey^v^^- 
:5^ 2^7)|sIfe|g[^^^^IHHfel^7&^^^g'r&^T'^^^*-s^ 

^ J: 0 n-mmMm(m\V-y^(7yr'?^x\iz}^ 

[0046] mi<y)X o ^f^^cox^rmm'^ri^^-^x 
mmcom. x^^^y'u^^co^mmm^n^^^K 

mmcr)'mmnmm^i^-:>DVD-RAMizisv^x. xm 
^ii^mf^zmftx^rmmcommirm^x^'t^ ^ t 
(.zx^. Y-y^co^>~^'^y' ^ x:^mmm^-^izxt 

[0047] 
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